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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa mo XMMUU Ha YPOBHE CPETHEro OOIIEro oO0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepalbHOM TOCyIapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerud pa3BuTusi BocnuTaHusi B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUSX AU (EepeHIIMpPOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTayuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYyME, a TAKXKE IS
OpOAODKEHHsS OOydeHHUsT B OpraHu3alusx MNpo(ecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3anMOOOYCIOBICHHOCTH IENiel, COACpKaHUS,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3alus KOTOpol obecrneuynBaeT
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPUPOBAaHUS W IOCIEIO0BATEIBHOCTH
U3Y4YeHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GoOpMe €IUHOTO0 TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesieHue M CTPYKTypPHUPOBAaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeNIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XHMHUHU NPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcs BO3MOXKHOCTH BBIOOpA €ro BapUaTUBHOM COCTaBIISAIOIIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoOBaHHOTO OOYyYCHUS Ha ypOBHE CpEeAHEro ooImero obpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHHU3aLUSIX CPEIHEr0 MPOPEeCcCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIIIyOJieHHe TEOpEeTUYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 MOIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHUEe IMpeamMeTa «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3aj1ady



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIpPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJEp>KaHUS 3TUX KYypCOB B NpOrpaMMe MO XHMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs NIpeaMmeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUHUTEJIBHOIO YBEIMYEHHUS OObEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETHKU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH npu €€ oOpa3oBaHUM U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHUS JUIsl KJIACCOB OMpeeaEHHOro mpoduis (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUE OYyIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuana mo obmer xumuu. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTh Al Oolee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHCIIOTBI U Apyrue. IIpu 3TomM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak oOO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJIbBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAJIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKAIMX B OCHOBE XHMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUSI XUMUYECKUX PEAKLIHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHX 3HAHUH Ui OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH TOCIIEACTBHIA
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOINOIH30BAHUSA,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe A PEKTH B MOJIEKyIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIMI
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKJaTypa opranudeckux coenuHeHuidt (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omomornueckuii psj aikaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JErHIpUPOBaHUs, UKIU3ALMH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AalKeHOB, Sp’-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKIHMM NPUCOCAVUHEHUS, 3aMEIIECHUS B (L-TIOJIOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['omonorudeckuil psij akuHOB, oOias GopMmyia, HOMEHKIaTypa u
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKybl Oen3ona. dusmyeckue cBOIICTBA apeHOB. XHMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienrie 00 OPUEHTUPYIONIEM JIEUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHnpOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl W3YUYEHHsSI BEIIECTB W HX IPEBpAICHUN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U FaJIOT€HIPOU3BOJHBIX YIJIEBOJAOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukanus. Dusumyeckne CBOWCTBA  MpeeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJA
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIMHU 3aMEUICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sl nosTydeHus: U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKHME CBOICTBAa  aIbJIETUJOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 3oMepus u HoMeHkarypa. dusndeckue cBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpaBbMHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJIbMUTHHOBAas, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWCTBA: THUAPOJIU3 B KHUCIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb11a KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, HX MOIOIIIEEe ACHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKI[UHU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuabl: Kpaxmal,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B AJBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruppoxcumom  meau(ll)), peaknuss raunepuHa
ruapokcuiom Meau(ll), xumuyeckne cBOWMCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaep:KalMe OpraHnvecKue CoeAUHEeHUsI.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwinHa. B3anMHOe BiIMsHUE TPy aTOMOB B MoJieKyse aHnuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENHN Ol
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIEHATypalus OENKOB NMPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3zoTcoaepxaue OpPraHWYECKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHbIE COeIUHEHMNS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBpaIllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. Xumudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiX 3JI€MEHTOB (s-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U [leproanueckor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BomopoaHnas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarnys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 3 (HEKThl XMMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMbIC PeaKIMi. XUMHYecKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U cla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalau3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, pusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), oxcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxJeHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3NYECKUEe U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yrimepona(IV), yroneHas kucimota u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYyOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €r0
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHeBas KHCIOTa, CUIIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: THIPOMETAILTYPrus, NUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctika MeTamioB I[A-rpynmel [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB [IA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u guxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHua M €ro COEOUHEHHUI.
Baxneiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). IlepmManranat kamusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Tomyuenue u npuMeHeHne xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPOJIa
M KaTMOHBbl METAJUIOB, B3aMMOJCHUCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble puHUIKIBI OpraHU3alii XMMHYECKOTO NPOU3BOACTBA. [IpombIliieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pounb xumuu B 0O6ecrieyeHMH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuUMHS B CEILCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaIbHbIE YA0OpEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce oCylIEeCTBISIETCS YEPE3 MCIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlU3, CUHTE3, Kiaccudukalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHHUSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUs1 TpaBwJI 0Oe3o0macHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYATBLHONH TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIIEHUS K MPUPOJIC KaK HUCTOYHHUKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHWS HEOOXOIUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUM 1EJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOM HANpaBJICHHOCTH U Ba)XHOM pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyJaeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHHUN OKPY>KAIOIIEro MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pasnuyHbIX cepax mpodeccruoHambHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHUKATUBHBIMH H  PETYJISTHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/1aeMOil TEMbI B X0/I€ JUAJIOTa W/WH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJHEHUM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUIBI JACATCIBHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAss M MPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMaHHS MTPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEaAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIM U Me30MepHbIN 3¢ dekTsl, opueHtanTsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepaboOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABIIMBATh X B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHHIA:

MCIIO0JIB30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKHUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMU  TOCPEICTBOM  COCTAaBJICHUSA
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIC HAa3BAHUS ISl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSIUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIOJCHUEM TMPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4EOHOM 3aauei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YElIOBEKa, a TaKkxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAITN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBsi3b (KOBAJIGHTHAs, WOHHAs, MeTauInuecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKINH, CKOPOCTh XUMUUYECKOW PEaKLUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNU S3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS HPU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOpMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH JJIA KIIACCU(DHUKALIMH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JIHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHCHIBaTH) OOIIKE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

cOPMHPOBAHHOCTh YMEHUS PACKpbIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCO0Opa3oBanHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TMPOU3BOJICTB; 11€J1€CO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA U B TOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKIuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOIYyKTa peakiuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIAECHUE KaUeCTBEHHOI'O COCTAaBa HEOPIaHMYECKHUX BEILIECTB, OMPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MoCcyZIol U 1abopaTopHBIM OO0OpyJOBaHUEM, OOpaIlleHUsT C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (Hay4YHas U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmer oprannveckoit xumun. Teopus

1.1 CTPOCHHUS OPTAaHMYECKUX coearuHeHu A. M 8 bubmorexa LHOK

' P P A T https://m.edsoo.ru/7f41837c

bytneposa

Hroro mo pazneny 8

Pa3znea 2. YrieBoaopoanbl
21 IIpenenbHbIe YTIIEBOJOPOIBl — AIKAHBI, 5 brbmorexa LIOK

- LMK/IOAIKAHBE https://m.edsoo.ru/7f41837c
25 HenpeienbHbIe yTIIeBOAOPO/IbI: ATKEHBI, 14 L brbsmorexa LIOK

- ANKATMEHE], ATKHHE] https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK

2.3 ApOMATHICCKHE YTIICBOJOPO/IBI (apCHBI) 8 https://m.edsoo.ru/7f41837¢
24 [Ipupo/IHbIE MCTOYHUKH YTIIEBOJOPOJIOB H MX A brbmorexa [IOK

- repepaboTka https://m.edso0.ru/7f41837c

bu6nmoreka [JOK

2.5 l"asnioreHnpor3BOAHBIE YTIIEBOAOPOI0OB 4 1 https://m.eds00.ru/7f41837¢

Hroro no pazneny 35

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
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bubmuoreka [JOK

3.1 Crptel. DeHon 11 1 https:/m.eds00.ru/741837¢
KapOoHHIIbHBIE COSTMHEHUS: ATbICTUIBI 1 bubmuoreka [IOK
3.2 keToHbl. KapOoHOoBBIE KUCIOTHL. CI10KHBIE 21 1 https://m.edso0.ru/7f41837c
a¢upsl. XKupbl
bubmuoreka [JOK
33 YrieBonsl 9 1 https://m.eds00.ru/7f41837c
Htoro no pazneny 41
Pasnen 4. AzoTcoaepxaime opraHudecKue coeMHeHus
bubmuorexa [JOK
4.1 A A .b 12 1 2
MITHBL AMIHOKHCIOTHL. HEIIH https://m.edso0.ru/7f41837c
Hroro no paszneny 12

Pa3pnen 5. BeicokOMOJIEKYISIpHBIE COCAUHEHUS

bu6nmoreka [JOK

5.1 B 6 1
PICOROMOTICIYIAPHEIE COCRMHEHIA https://m.edsoo.ru/7f41837c

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabnbie IIpakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH bubnnoreka [JOK
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 9 https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
12 CtpoeHue BemecTsa. Muoroobpasue 1 1 Bubimorexa LIOK
- BeIlecTR https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
1.3 XUMHYECKHE PEaKLINH 19 1 3 https://m.eds00.ru/7f41837c
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi Xumust
bu6nmorexa LIOK
2.1 Hemeranet 31 1 3 https://m.eds00.ru/7f41837c
bubnunorexa LIOK
2.2 Meransr 23 1 2 https://m.eds00.ru/7f41837c
Hroro no pazneny 54
Pazgen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorexa [IOK
' KHU3Hb https://m.edso0.ru/7f41837c
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka Kontposbubie IIpakTnueckue Aara tuppoBLIe
Bcero u3ydeHusi 00pa3oBaTebHbIC
padoThI padoThI
pecypcsbl

[IpenMeT 1 3HaUY€HNE OPraHUYECKON bubnnorexa [JOK

1 XUMUH, IPEJICTABIICHUE O 1 500 https://m.edsoo.ru/7f41837c
MHOT000pa3uy OPraHuYECKIX
COCIMHEHU I
DNEKTPOHHOE CTPOEHUE aTOMa bubnnorexa [JOK

5 yriaepojaa (OCHOBHOE U BO30YKIEHHOE 1 200 https://m.edsoo.ru/7f41837c
cocTosiHUS ). BaneHTHbIE BO3MOKHOCTH '
aToMa yriepoja
XHUMHUUYECKas CBA3b B OPraHUYECKUX bubmuoreka [IOK

3 COCIMHEHUAX. MexaHUu3Mbl 1 200 https://m.edsoo.ru/7f41837c
00pa3oBaHMsI KOBAaJEHTHOM CBSI3H, '
CIOCOOBI pa3phiBa CBsI3EH

4 Teopwust CTPOEHHST OPraHUYECKUX 1 12.09 EH@HOTeKa HOK
coexnnenmuii A. M. ByTieposa : ttps://m.edsoo.ru/7f41837¢
Buasl nzoMepun: cTpyKTypHas, bu6muoreka [JOK

5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 14.09 https://m.edsoo.ru/7f41837c
3¢ EeKTh B MOJIEKYIaX OpraHMYECKUX '
COCIMHEHU I
[Ipeacrasnenue o kiaccupUKALNH U bubnuorexa [JOK

6 CUCTeMaTH4ecKasi HOMEHKJIaTypa 1 14.09 https://m.edsoo.ru/7f41837c

(IUPAC) opranuueckux BeIIeCTB
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Knaccudukanus peakuuii B

bubnunoreka LIOK

! opraueckoli XM 19.09 https://m.edsoo.ru/7f41837¢
3 Cucremarusanus 1 0000I1IeHNE 3HAHUI 21,00 ]hSH6J.H’IOTeKa LHOK
10 TeMe : ttps://m.edsoo.ru/7f41837c
AJKaHBI: TOMOJIOTUYECKHH psifl, 001ast bubnunoreka LIOK
9 dbopmyra, HOMEHKJIATypa U U30Mepus, 21.09 https://m.edsoo.ru/7f41837c
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI
10 DdusnyecKre U XUMHIECKHE CBOMCTBA 26.00 ]r?'::[?sj?/l//lr?::;; :)_[r(alsf41837c
AJIKaHOB Im. .
HaxoxaeHue ankaHoB B IPUPO/IE. bu6nmorexa LIOK
11 CriocoObl osryueHus 1 IpUMEHEHNE 28.09 https://m.edsoo.ru/7f41837c
aJIKaHOB
[uknoankansl: oomas Gpopmyia, bubmuoteka [IOK
HOMEHKJIaTypa U U30MEPHs, https://m.edsoo.ru/7f41837c
12 0COOEHHOCTH CTPOCHMSI U XUMHUUECKUX 28.09
CBOMCTB, CIIOCOOBI MTOJTyYEHHSI U
IpUMEHEHHE
Pemrenne pacuy€THbIX 3a1a4 HA bubmuorexa [IOK
OIpeJIeIeHUe MOJIEKYJIIPHON (OPMYIIbI https://m.edsoo.ru/7f41837c
13 OpPraHUYEeCcKOro BELIECTBA 10 MACCOBBIM 3.10
JI0JIsIM aTOMOB 3JIEMEHTOB, BXOSIIUX B
ero cocraB. Cucremarnsanus u
000011eHIe 3HaHU 110 TeMe
AJTKEHBI: TOMOJIOTUYECKHH psif, 001ast bubnunoreka LIOK
14 bopmyIta, HOMCHKJIATYPA, JICKTPOHHOE 5.10 https://m.edsoo.ru/7f41837c

U IPOCTPAaHCTBEHHOE CTPOEHUE
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MouieKyl. CTpyKTypHasi U LIMC-TPAHC-
M30MepUs AIIKEHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

515 akenos. Tipasuiio MapKoBHIKoBa 10.10 https://m.eds00.ru/7f41837c
1196 CriocoObl TOTy4eHUsT U IPUMEHEHNE 1910 ]r?::rij?;l;T:;(; :)lﬁ/l;f‘u%k
AJIKEHOB AIm. .

[IpakTuueckas padora Ne 1 mo Teme bubnnoreka [JOK

17 "[TonyueHue 3TUIEHA U U3yYEHHE €TO0 12.10 https://m.edsoo.ru/7f41837c
cBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA Bu6moteka [JOK

18 orpezieNieHue MOJIEKYIIpHON (HopMyIIbl 17.10 https://m.edsoo.ru/7f41837c
OpPraHUYECKOT0 BEILECTBA
ATKaIueHBI: CONPSIKEHHBIE, bubnmnoreka HOK

19 U30JIMPOBAHHbIE, KyMYJIMPOBAHHEIE. 19.10 https://m.edso0.ru/7f41837c
Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHUS

20 XuUMHYECKHE CBOMCTBA COMPSIKEHHBIX 19.10 E;IS;/I’/I;T:;(; (])_1:3/I§f41837c
JTMEHOB S :

21 CrniocoObl osryueHus 1 IpUMEHEHNe 3110 Eggjg&f;; llr0u/1§f418370
aJIKa/IneHOB S :
ATKHUHBI: TOMOJIOTUYECKHH psif, 001as bu6nunorexa LIOK

99 ¢dbopmysa, HOMEHKJIATypa, SJIEKTPOHHOE 211 https://m.edsoo.ru/7f41837c
U IPOCTPAaHCTBEHHOE CTPOEHUE
MOJIEKY, (hu3nuecKre CBONCTBA

bubnunorexa LIOK
23 XHUMHUYECKHE CBOWCTBA AJIKUHOB 2.11

https://m.edsoo.ru/7f41837c
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KauecTBeHHBIE peakiMy Ha TPOMHYIO

bubnunoreka LIOK

24 7.11 :
CBA3b https://m.edsoo.ru/7f41837c

o5 Crioco0b! OJIy4eHUS M IPUMCHCHHE 011 Bubnmoreka [IOK
ATKHHOR : https://m.edsoo.ru/7f41837c

26 Pemenue 3ana4: pacuérsl 110 911 Bubmmorexa LIOK
YPABHEHHIO XMMUHUECKOH PeaKIui : https://m.edsoo.ru/7f41837c

27 Cucremaru3zaius 1 0000IIeHNe 3HAHUH 1411 Bubnuoreka LIOK
0 TeMe : https://m.edsoo.ru/7f41837c
ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast bu6nmorexa LIOK
dbopMyIa, HOMEHKIIaTypa. DNEKTPOHHOE https://m.edso0.ru/7f41837c

28 U IPOCTPAHCTBEHHOE CTPOEHUE 16.11
MOJIEKYJT O€H30J1a ¥ TOJyOJa, UX
(bu3nvecKue CBONCTBA

29 XUMHUYECKHE CBOWCTBA apEHOB: 16.11 Bubsmorexa [IOK
peaKuy 3aMeIIeHUs : https://m.edsoo.ru/7f41837c
XHMMHUUYECKHE CBOMCTBA aPEHOB: bubmuotexa [IOK

30 peaKIu NPUCOETUHEHUS, OKUCIIEHUE 21.11 https://m.edsoo.ru/7f41837c
TOMOJIOTOB OeH3071a

31 OCOOEHHOCTH XUMHYECKUX CBOMCTB 2311 bubmmoreka IIOK
cThpona : https://m.edso0.ru/7f41837c
Pemenue pacu€THpix 3a1a4 Ha bubmmoreka LIOK

32 OTIpeIeIeHUe MOJIEKYIIIPHON (OPMYITBI 23.12 https://m.eds00.ru/7f41837c
OpPraHUYECKOTO BEIIECTBA

33 CriocoOblI MONTy4eHUs U IPUMEHEHUE 28.11 bubmmoreka [JOK

apeHoB
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I'enernueckas cBs3b MEKIY

bubnunoreka LIOK

34 30.11 .
Pa3TUYHBIMH KJIACCAMU YTJIEBOJOPOIOB https://m.edsoo.ru/7f41837c
Pacu€tpl mo ypaBHEHUSIM XUMHUYECKHUX bubmuorexa [IOK

35 peakuuii. Cuctemaru3zamnus u 30.11 https://m.edsoo.ru/7f41837c
00001IIeHIE 3HAHM 110 TeMe
[Tpupoaubiii ra3. [lonyTHble HeDTAHBIE Bubsmorexa LIOK

36 skl 5.12 https://m.eds00.ru/7f41837c

37 KaMeHHBIH yrojb ¥ IPOIYKTHI €10 71 Bubsmorexa [IOK
nepepaboTKH : https://m.edsoo.ru/7f41837c
Hedtb u ciocoObI €€ nepepaboTKy. bubnmnoreka HOK

38 [IpuMeHEeHHE TIPOLYKTOB MEPEPAOOTKH 7.12 https://m.edsoo.ru/7f41837c
HepTH

39 [eHeTHYECKAS CBSI3b MEKITY 1210 Bu6moreka [IOK
Pa3IMYHBIMU KJIACCAMH YTIICBOIOPOIOB ' hitps://m.eds00.ru/7f41837c
I"anorenonpoun3BoaHbIE bubmuoreka [IOK

40 YTJIEBOJAOPOJIOB: SIEKTPOHHOE 14.12 https://m.edso0.ru/7f41837c
CTPOEHHE; PEAKI[UH 3aMEIIeHHUS '
rajjoreHa
JeiicTBue menoyen Ha bubmuoreka [{OK

a1 rajgoreHnpOU3BOIHBIE. 14.12 https://m.edsoo.ru/7f41837c
BsanmonelicTBre QUTajJoreHaIKaHoB C '
MarHieM U ITUHKOM

42 CucreMaru3aius 1 0000IIeHnE 3HAHUI 19.12 Butmorexa LHOK

o pazzaeny "YriaeBoaopoant"

https://m.edsoo.ru/7f41837c
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KonrponsHas pabora o teme

bubnunoreka LIOK

43 21.12 .
"V 1eBooposbI" https://m.edsoo.ru/7f41837¢c
[IpenenbHble OMHOATOMHBIE CITUPTHI: bubmmoreka [JOK
TOMOJIOTHUYECKHUH psij, o0mas ¢popmyna, https://m.edso00.ru/7f41837c

44 CTPOEHUE MOJIEKYJI, U30MEPHS, 21.12
HOMEHKJIaTypa, KJlacCupUKanus,
¢bu3nyeckre CBONCTBA

45 XUMHYECKHE CBONCTBA MPEIETbHBIX Bubimorexa LIOK
O/THOATOMHBIX CITUPTOB https://m.edsoo.ru/7f41837c

46 Crioco6bI MOIYyYEHNs ¥ IPUMEHEHHE Bubimorexa LIOK
O/THOATOMHBIX CITHPTOB https://m.edsoo.ru/7f41837c
ITpoctble 3¢upbl: HOMEHKIIATypa U bubmuoreka [IOK

47 U30Mepusi, 0COOEHHOCTU (PU3UUYECKUX U https://m.edso00.ru/7f41837c
XUMHUYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI: bubmuoreka [IOK

48 STWIECHIINKOJIb U MNINLEPHH, UX https://m.edsoo.ru/7f41837c
¢u3nyeckre 1 XUMHUYECKHE CBOICTBA

49 CrocoObI MOTyYeH st U IPUMEHEHHE brbmorexa LIOK
MHOT0ATOMHBIX CITUPTOB https://m.edsoo.ru/7f41837c
DEeHOI: CTPOCHUE MOJIEKYJIBI, bubnuoteka [JOK

50 (dbuzmveckue cBoiicTBa. TOKCHYHOCTD https://m.edsoo.ru/7f41837c
(dbenomna

but6mmorexa [IOK
51 XuMmdeckue CBOiCTBa (eHoma https://m.edsoo.ru/7f41837¢
59 CriocoOblI rmoryueHus 1 IPUMEHEHNE bu6muotexa [JOK

¢denona
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[TpakTuyeckas padora Ne 2. Pemenue

bubnunoreka LIOK

53 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/7f41837c
"Crupthl 1 peHonbr"
CucremMaTH3aIus 1 0000IIeHUEe 3HAHUH Bubnuoreka [OK

54 110 TeMe https://m.edsoo.ru/7f41837c
AJIbJIETU/IBI U KETOHBI: JIEKTPOHHOE bu6nmoreka LIOK

55 CTpOeHHE KapOOHUIBHOU TPYTIIbL; https://m.edso0.ru/7f41837c
TOMOJIOTHYECKHUE PSJIbI, 0011as
dbopMyIta, n30Mepurs 1 HOMEHKIIATypa

56 AnbIeruapl ¥ KETOHBI: (PM3HYECKUE bubnmoreka LIOK
CBOMCTBA; PEaKIH NIPHCOETHHEHHS! https://m.edsoo.ru/7f41837c

57 Peakuuy OKHMCIIEHHS U Ka4eCTBEHHBIE bubmiorexa [IOK
PEAKIINH ATHIETH/IOB U KETOHOB https://m.edsoo.ru/7f41837c
CriocoGbI MOTyYeH st allbIETHIOB U bubnmorexa LHOK

58 KCTOHOB https://m.edsoo.ru/7f41837c
OIHOOCHOBHEBIE TIPE/IETHLHBIE but6mmorexa [IOK

59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH https://m.edsoo.ru/7f41837c
CTPOCHHUSI KX MOJICKYJT
N3omepus u HoMeHKIIaTypa bubnmnorexa [JOK

60 KapOOHOBBIX KUCIIOT, UX (PU3UUECKUE https://m.edsoo.ru/7f41837c
CBOICTBA

61 XUMHUYECKUE CBOWCTBA MPEIETbHBIX Bubmmorexa LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT hitps://m.eds00.ru/7f41837¢

62 Oco0eHHOCTH CBOWCTB MYpPaBbHHOM bubnuorexa [JOK
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KHUCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/7f41837c

OcoOeHHOCTH CBOMCTB: HEMPEASIbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

63 TUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KHUCIOT

64 [MoHsTHE O POM3BOIHBIX KAPOOHOBBIX Bubmuorexa IIOK
KHCIIOT https://m.edsoo.ru/7f41837c

65 Crioco0bl OTyYEHUS U IPUMEHEHUE bubmorexa IIOK
KapGOHOBBIX KHCIIOT https://m.edsoo.ru/7f41837c
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN bubnnorexa [JOK

66 psa, obmas popmynia, H30MepHs U https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa

67 Du3HYECKHE U XUMUYECKHE CBOWCTBA bubmiorexa [IOK
3bupos https://m.edso00.ru/7f41837c
Pemenue pacu€THbIX 3a7a4: 1O bubmmnoreka HOK

68 YPAaBHEHUIO XUMUYECKOW peaKkuu, Ha https://m.edsoo.ru/7f41837c
OIpeJIeIeHUe MOJIEKYJIIPHON (OPMYIIbI
OpPTraHUYeCKOro BELIeCTBA
[IpakTnueckas padbora Ne 3. Pemenue bubmuoreka [JOK

69 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/7f41837c
"Kap6onoBsie kuciaotsl. CI0KHbBIE
s¢upsr"

20 XKuper: crpoenue, Gpuznueckue u bu6miorexa [OK

XUMUYECKHUE CBOMCTBA (THAPOITH3)

https://m.edsoo.ru/7f41837¢c
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Oco6eHHOCTH CBOMCTB KUPOB,

bubnunoreka LIOK

71 COZIEpIKAIlMX OCTAaTKW HEMPEAeIbHBIX https://m.edso0.ru/7f41837c
AKHUPHBIX KUCIOT. JKupsl B mpupojie
MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX Bu6muoteka [JOK

79 KHCJIOT, KX MOIOIIIEE JICHCTBHE. https://m.edsoo.ru/7f41837c
[ToHATHE O CHHTETHYECKMX MOIOLIHX
cpenctBax (CMC)
I'eneTn4eckas CBA3b yrieBOAOPOAOB U Bu6moteka [JOK

73 KHCIIOPOACOICPKAIINX OPTaHUYECKIX https://m.edso00.ru/7f41837c
BEIIECTB

24 PacuéThl 110 ypaBHEHHAM XUMUYECKUX bubnmoreka IOK
peaxiuii https://m.edsoo.ru/7f41837c

75 CucreMaru3anus 1 0000LICHHE 3HAHUI bubnmoreka IOK
110 TeMe https://m.edso00.ru/7f41837c
OO6mrast xapakTepucTHUKa YIJIEBOJIOB U bubmuoreka [IOK

76 KJaccu(uKanus yrieBo1oB (MOHO-, 11- https://m.edsoo.ru/7f41837c
U TIOJIMCaXapH/Ibl)

7 Monocaxapuasl: pU3MYECKHE CBOMCTBA bubmorexa [IOK
1 HaXOK/ICHHE B TIPHPOJIC https://m.edsoo.ru/7f41837c

78 [IprMeHEHNE TIIOKO3EL, €€ 3HAYEHHE B bubmiorexa OK
KU3HEEATETHHOCTH OPTaHI3MA https://m.edsoo.ru/7f41837¢c
Jucaxapubl: caxapo3a, MajabTO3a U bubmuorexa [IOK

79 nakTo3a. HaxoxaeHue B mpupoe u https://m.eds00.ru/7f41837c
MIPUMEHEHHE AUCAXaPH]IOB

80 [Tonucaxapuibl: CTPOEHHE Bubnmoreka [IOK

MaKpOMOJIeKYJI, (pu3nueckue u

https://m.edsoo.ru/7f41837c
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XUMHNYCCKHUC CBOﬁCTBa, INPHUMCHCHUC

bu6nmmoreka [IOK

81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX https://m.edso0.ru/7f41837¢
Pemenue pacyeTHbIX 3a71a4 Ha bu6nmoreka [IOK

82 OnpeeICHUE JOJIM BhIX0JIa TPOAYKTa https://m.edso0.ru/7f41837c
peaKkIu OT TEOPETUUYECKH BO3MOXKHOTO

83 Cucremaruzanus U 0000IIEHUE 3HAHUN bubmorexa [IOK
10 paszeny https://m.edsoo.ru/7f41837c
Kontponbnas paboTa mo teme bubmmoreka [JOK

84 "Kucnopoacoaep:xaiiiue opranHnyeckue https://m.edsoo.ru/7f41837c
coenuaeHus"
AMUHBI: KaccuuKalus, CTpOeHHE bubnmnoreka HOK

85 MOJIEKY, 001as popMyiia, H30Mepus, https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa U (pu3nyecKue CBOUCTBa

86 XUMHUECKHE CBOMCTBA AMM(paTHUECKUX Bubsmorexa [IOK
AMHHOB https://m.edso0.ru/7f41837c
AHWIIMH: CTPOCHHUE AaHWIINHA, bubnmorexa LIOK

87 0COOEHHOCTH XUMHUECKUX CBOWCTB https://m.edso0.ru/7f41837¢
aHWJIMHA

88 Cr10co0bI TONIyYEHUS U IPUMEHEHUE butmmorexa IIOK
AM(ATHYECKHX AMHHOB https://m.edso0.ru/7f41837¢
AMUHOKHUCIIOTHI: HOMEHKJIATypa U bu6muoreka [JOK

89 nzomepusl, pusnueckue CBOiCTBa. https://m.edsoo.ru/7f41837c
OTtnenpHBIC IPEICTABUTENH Ol
AMUHOKHCIIOT

90 XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, but6mmoreka [IOK
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UxX OMOJIOTHYECKOE 3HAYCHUE
aMUHOKHUCIIOT. CHHTE3 B TUAPOJIN3
MENTUI0B

https://m.edsoo.ru/7f41837c

benku kak npupoaHbIe OJIUMEpPHI;

bubnunoreka LIOK

91 CTPYKTYPBI GETKOB https://m.edsoo.ru/7f41837c
bubnunoreka LIOK

92 XuMHYeCcKre CBOKCTBA OENKOB https://m.edsoo.ru/7f41837¢
A3oTcoepKkaliye reTeporuKInIecKre bubnnoreka [JOK

93 coennHeHus. HykinenHoBbIe KUCIIOTHI: https://m.edsoo.ru/7f41837c
COCTaB, CTPOCHHE U OMOJIOTUIECKast
poiib
ITpakTryeckas padora Ne 4. Pemenue bubmuoreka [IOK

94 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME https://m.edso0.ru/7f41837c
"A30TcozeprKalIue OpraHndecKue
coequHeHus"
[IpakTuueckas paborta Ne 5. Pemenue bubnmorexa LIOK

95 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME https://m.edso0.ru/7f41837c
"PacriozHaBaHnE OpraHUYECKUX
coequHeHnn"
KonrtponsHas pabora no teme bubmuorexa [IOK

96 "A30TcoepKalliue OpraHnuecKue https://m.edsoo.ru/7f41837c
coequHeHus"
OCHOBHBIC TIOHSATHS] XUMHUHT but6mmorexa [IOK

97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U https://m.edsoo.ru/7f41837c
METO/bl UX CUHTE3a —II0JIUMEPHU3ALINS
Y TIOJIMKOHICHCALIMS

98 [Tmactmacchl. YTuauzamnus u but6mmoreka [IOK
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nepepaboTKa MIacTuka

https://m.edsoo.ru/7f41837c

99 DacTOMEPHI: HATYPabHbINA L BH6J.H’IOTeKa LOK
CHHTeTHHeCKHE KaydyKu. Pe3una https://m.edsoo.ru/7f41837c
Bousiokna: HatypanbHbIe, bubmuorexa [IOK

100 UCKYCCTBEHHbIE, CHHTETUYECKHE. 1 https://m.edsoo.ru/7f41837c
[Tonumepsl crienuaabHOTO HA3HAYCHUS
[IpakTuueckas pabora Ne 6. Pemenue bubnnoreka [JOK

101 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 https://m.edsoo.ru/7f41837c
"Pacnio3naBaHue miacTMacc U BOJIOKOH"
O06001IeHNEe U CUCTEMATU3ALIIHS bubnuorexa [IOK

102 M3Y4YEHHOT'0 MaTepuaa 1o TemMe 1 https://m.edsoo.ru/7f41837c
"BBICOKOMOJIEKYJIIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

Ne KoanyecTBO 4acoB Nara DJIeKTPOHHBIE
0 T
Tema ypoka Koutpoabnble IIpakTuyeckue ungpossie
n/n Bceero U3YyYeHUS
padoTbI padoThbI o0pa3oBaTtejibHbIE
pecypcsbl

1 Atom. CocTaB aTOMHBIX sIIED. 1 409 bubmorexa [OK
XUMHIUECKHi eMenT. U30Tomb : https://m.edsoo.ru/7f41837c
CTpoeHne 3JIEKTPOHHBIX 000I0UeK Bub6morexa LHOK

2 ATOMOB. KBAHTOBLIC THCIa 1 7.09 https://m.edsoo.ru/7f41837¢
Knaccupukanys XMuMHIECKUX JIEMEHTOB But6morexa [HOK

3 (s-, p-, d-, F-omenmenTh) 1 7.09 https://m.edso0o.ru/7f41837¢c
Pacripe/iernieHne 3eKTPOHOB 110 bubmorexa TIOK

4 ATOMHBIM OpGHTAIAM 1 11.09 https://m.edsoo.ru/7f41837¢
DneKTpOHHBIE KOH(PUTYpAIUd aTOMOB bubmuorexa [IOK

5) 3JIEMEHTOB B OCHOBHOM U 1 14.09 https://m.edsoo.ru/7f41837c
BO30YKIEHHOM COCTOSTHUU
DIeKTPOHHbIE KOH(UTYPALUH HOHOB. bubmiorexa [OK

6 DIIEKTPOOTPHULIATENTBHOCTh 1 14.09 https://m.edso0.ru/7f41837c
[Iepuoanueckuii 3aK0H U bubnmnoreka [JOK

5 [Iepnonnueckas cuctemMa XMMUYECKUX 1 18.09 https://m.edsoo.ru/7f41837c
snemenToB JI. . Menneneesa, CB3b C '
COBPEMEHHOM TeOpHel CTPOCHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB bubnmnoreka [JOK

8 XMUMUYECKHX 3JIEMEHTOB U 00pazyeMbIX 1 21.09 https://m.edsoo.ru/7f41837c
MMU TIPOCTBIX U CJIOXKHBIX BEIIECTB MO
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rpyIIaM U nepuoaam

Cucremaruzanus u 0000LIEHUE 3HAHUM

bu6nmmoreka [IOK

219 10 TeMe 25.09 https://m.eds00.ru/7f41837c
Bunsl xumnueckoil ¢Bsa3u. MexaHu3MEbl bu6nmoreka [IOK

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. 2809 https://m.edso0.ru/7f41837c
Bonoponnas cBs3b. MexMOIIEKyIIIpHbIE
B3aUMOJICVCTBUS
BasieHTHOCTh U BaJICHTHEIE bubnuoreka [IOK

11 BO3MOKHOCTH aTOMOB. CBsI3b 2809 https://m.edso0.ru/7f41837c
ANEKTPOHHOU CTPYKTYPbI MOJEKYJI C UX
F€OMETPUUYECKUM CTPOCHUEM

19 I[IpencraBieHnst 0 KOMILIEKCHBIX 510 E::Sj/y;r?:;(:) (])_[:3/1§f41837c
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa Sam '
BeniecTBa MoJIeKyISIpHOTO U bubmuoreka [IOK

13 HEMOJIEKYJISIPHOTO CTpOCHUS. THIIbI 510 https://m.edsoo.ru/7f41837c
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEILIECTB
[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX. bubnmnoreka HOK

14 [IpencraBienue o KOJIOUTHBIX 5.10 https://m.edsoo.ru/7f41837c
pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U bubmuoreka [JOK

15 HEHACBILIEHHbIE, PACTBOPUMOCTb. 9.10 https://m.edsoo.ru/7f41837c
Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 13160 Eggjﬁﬁf:g; (I)_[r(aﬁmwwc
pacTBOpoOB Sam ‘

17 Pemenue 3a1a4 ¢ MCoIb30BaHUEM 13.10 bubmuorexa [{OK

MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO
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nn

BeulecTa', "MossipHas KOHIEeHTpaus'"

https://m.edsoo.ru/7f41837c

Krnaccudukanus 1 HOMEHKIATypa

bubnunoreka LIOK

18 HEOPIAHMYCCKUX BOLICCTE 16.10 https://m.edsoo.ru/7f41837¢
19 Cucremaru3zamus u 00001IeHne 3HAaHUN L6160 ];J[IJ/[IKZJ'.I/I//I:T)]T:(?S&O ?8/1;418370
10 TEME S '
KontponbHas paboTa mo temam bubnnorexa [JOK
"Ctpoenue atoma. [lepuognueckuii https://m.edso0.ru/7f41837c
20 3akoH u [lepuoanueckas cuctema 19.10
XHMHUYECKUX djieMeHToB /I, U.
Menpneneesa", "CtpoeHue BeniecTna.
Mmuoroo0pasue BemiecTs"
Knaccugukaius XuMHUecKuX peakluii B bubmuoreka [IOK
HEOPraHUYECKOU U OPraHuYeCKON https://m.edsoo.ru/7f41837c
XUMHH. 3aKOH COXPaHEHMSI MaCChI
21 23.10
BELIECTB; 3aKOH COXpaHEHUs U
MIPEBPALCHUS SHEPTUU ITPU XUMHUUECKHUX
peaxkuusax
29 Temnosbie 3QPEKTHI XUMUIECKUX 511 BH@?HOTeKa LOK
peakuuil. TepMoxumMu4eckne ypaBHEHUS ' hitps://m.eds00.ru/7141837c
Brpluncienus o ypaBHEHUIM bubmuorexa [IOK
23 XUMUYECKUX PEAKLIUN U 2.11 https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHYECKOU peakinu, eé bubnmnoreka [JOK
24 3aBUCUMOCTH OT pa3IMyHbIX (DaKTOPOB. 6.11 https://m.edsoo.ru/7f41837c
Karanus u xatanuszaropsl
25 ['oMoreHHBIE M TeTEPOTeHHBIE PEaKITUN 9.11 bubnuorexa [JOK
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[Ipaktuyeckas padora Ne 1 o Teme

bubnunoreka LIOK

26 "BnusiHre pa3nuvHbIX (PaKTOPOB Ha 9.11 https://m.edsoo.ru/7f41837c
CKOPOCTb XUMHUYECKON peakiuun"

97 OO6parumbie 1 HEOOpATUMBIE PEAKITUH. 1311 ];H@?HOTeKa LHOK
XHMMHHEeCKOe PABHOBECHE : ttps://m.edsoo.ru/7f41837c
[IpakTuueckas padora Ne 2 o Teme bubnnoreka [JOK

28 "BnusHue pa3nuvHbIX GaKTOPOB HA 16.11 https://m.edsoo.ru/7f41837c
MOJIOKEHUE XMMHYECKOTO paBHOBECHS"

DNEeKTPONUTHYECKAs TUCCOLIUALIHS. bubmmoreka [JOK

29 CubHble U crabble AIEeKTPOIUTHI. 16.11 https://m.edsoo.ru/7f41837c
CreneHs AuCCOIMAIIMN
WNonnoe npoussenenue Bojsl. Cpena bubnmnoreka HOK

30 BOJIHBIX pacTBOPOB. Bogopoaubrit 20.11 https://m.edso00.ru/7f41837c
nokazarens (pH) pactBopa
I'mpponus cosneli. Peakiumy, bubmmnoreka HOK

31 MPOTEKAIOIINE B PaCTBOPAX 23.11 https://m.edso00.ru/7f41837c
ANEKTPOJIUTOB
[TpakTuueckas padora Ne 3 mo Teme bubnmnoreka [JOK

32 "XUMHYECKUE PEAKIIUU B PACTBOPAX 23.11 https://m.edsoo.ru/7f41837c
31EKTPOJIUTOB"

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK

33 peakuuu. BaxxHelme oOKUCIUTENN U 27.11 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIH
MeTo 31IEKTPOHHOTO (SIEKTOHHO- bubmiorexa IOK

34 30.11 https://m.edsoo.ru/7f41837¢

HMOHHOT0) OanmaHca
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DJEKTPOJIU3 PaCTBOPOB U PACILIABOB

bubnunoreka LIOK

35 BeleCTR 30.11 https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
36 Pemienue 3a1a4 pa3inyHbIX THIIOB 4.12 https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK

37 Pemrenne 3ama4 pasnuyHbIX TUIIOB 7.12 https://m.eds00.ru/7f41837¢
Cucremaruzanus U 0000IIEHUE 3HAHUN bubmorexa [IOK

38 10 Teme "XiMuueckHe peaxiun” 7.12 https://m.edsoo.ru/7f41837¢
KonrpossHas paboTa 1o TeMe But6morexa [HOK

39 "Xivuueckie peaxuu” 11.12 https://m.edsoo.ru/7f41837¢
[TonoxeHne HEMETaIOB B bubmuoreka [IOK
[Iepuoanueckoi cucteMe XMMUYECKUX https://m.edso0.ru/7f41837c

40 snemenToB JI. 1. MengeneeBa u 14.12
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
Du3NYECKUE CBOMCTBA HEMETAIIIIOB

a1 AnnoTponus HeMeTauioB (Ha mpuMepe 1410 bubmorexa TIOK
KHCITOpOsa, cepbl, hocdopa H YriIepoa) : https://m.edsoo.ru/7f41837c

42 Bogopox: monyuenue, Gpu3uyecKue u 18.1 butmmorexa IIOK
XMMUHECKHe cBOCTBa. [ HAPHIBI . https://m.edsoo.ru/7f41837¢c
["anmorensl: HaxOXAEHHUE B IPUPOJE, bubmuoreka [JOK

43 CTIOCOOBI OTYYCHHUS, PU3UIECKUE H 21.12 https://m.eds00.ru/7f41837c
XUMHYECKHUE CBOMCTBA
[anorenoBoopoasl. Baxueiime Butmorexa LHOK

44 AOPOA 21.12

KHCIIOPOJICOICPIKAIINE COCTMHCHHS

https://m.edsoo.ru/7f41837¢c
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TraJIOrCHOB

JlaGopaTopHble U MIPOMBIIIIJICHHbIE
CIOCOOBI TIOTYYEHUS TATOT€HOB.

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

45 25.12
[IpuMeHeHue rajnoreHoB u ux
COCIMHEHU I
[IpakTrueckas padota Ne 4. Permenue bubmuorexa [JOK
46 SKCIEPUMEHTAIBHBIX 33714 [0 TEME https://m.edsoo.ru/7f41837c
"Tanorensr"
Kucnopon: nabopatopHsie 1 bubnnoreka [JOK
47 MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS, https://m.edsoo.ru/7f41837c
¢bu3nyecKkrue 1 XuMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHne KUCI0pOIa U 030HA
bubmuoreka [IOK
48 Oxcuibl ¥ HEPOKCUIbI https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
49 Penrenne 3a1a4 pasiuyHbIX THIIOB https://m.edsoo.ru/7f41837c
Cepa: Haxo0X/IeHHUE B PUPOJIC, CITOCOOBI bubmuorexa [IOK
50 MOJIy4eHusl, GU3NYECKUE U XUMUYECKHE https://m.edsoo.ru/7f41837c
CBOMCTBA
bubnunorexa LIOK
o1 CepoBozopo, cymbQus! https://m.eds00.ru/7f41837¢c
Kucnoponcoaepxaiiue coeTuHeHUs bubnmnoreka [JOK
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM https://m.edso00.ru/7f41837c
KHCIIOTHI
[TpakTuyeckas padora Ne 5. Pemenue bu6muotexa [JOK
53 SKCIEPUMEHTAJIbHBIX 33Ja4 110 TEME https://m.edsoo.ru/7f41837c

"Cepa u e€ coenuHeHus"
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A30T: HaXOXJIeHUE B IIPUPOJE, CIIOCOOBI

bubnunoreka LIOK

54 MoTy4YeHus1, (U3NICCKHUE U XUMUICCKHE https://m.edsoo.ru/7f41837c
CBOMCTBAa. AMMHUAK, HUTPHJIbI
Kucnopoaconep:xamme coeiuHEHUS bubmmoreka [JOK

55 azora. OcoOEHHOCTH CBOICTB a30THOM https://m.edso00.ru/7f41837c
KHCIIOTHI

56 [IpuMeHeHHne a30Ta U €r0 COEAUHEHMIA. ﬁ::@“OTeKa LHOK
A3o0THBIE yHoOpeHus ps://m.edsoo.ru/7f41837c
docdop: HaAXOXKICHHUE B PUPOJIC, bubnnorexa [JOK

57 CHocoObI MOTy4YeHUs], PU3NYECKUE U https://m.edsoo.ru/7f41837c
XuMH4eckue cBoiicta. Dochuas u
bochun

5g Oxcunpl pocdopa, pochopcoaepikanye BH6J?HOTeKa LHOK
kucaoThl. Comu pochopHOIt KUCTOTHI hitps://m.eds00.1u/7f41837¢

59 [Ipumenenue pocdopa u ero BH6J?HOTeKa LOK
coeHeHHii. DocopHbIe yI06peHHs https://m.edso0.ru/7f41837c
[IpakTnueckas padora Ne 6. Pemenue bubmmnoreka HOK

60 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME https://m.edso00.ru/7f41837c
"A3oT 1 pochop u ux coenuHeHH"
Yraepoa: HaXOXKJIECHHUE B IPUPOJIE, bubnuoteka [JOK

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; https://m.edsoo0.ru/7f41837c
(¢u3HUYecCKre U XUMUYIECKUE CBOWCTBRA,
MIPUMCHCHHE
Oxcun yrinepona(Il), oxcug bubmuoreka [{OK

62 yriepona(IV), yronbnast kuciora u eé https://m.edsoo.ru/7f41837c
COJHN

63 Pemrenue 3amau pa3nuvHbIX TUIIOB bubnmoreka [JOK
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Kpemuuii: Hax0xkJIeHUE B IPUPOJIE,

bubnunoreka LIOK

64 CTOCOOBI OTYYEHUs, PU3UIECKUE U https://m.edso00.ru/7f41837c
XUMHYECKHUE CBOMCTBA

65 Oxcup xpemuus(IV), kpemauesas But6moreka [IOK
KHCITOTA, CHTHKATHI https://m.edsoo.ru/7f41837c
IIpyuMeHeHnEe KpEMHUS U €TO bubnnoreka [JOK

66 coeauHeHuil. CTEKI0, €ro Noay4yeHue, https://m.edsoo.ru/7f41837c
BU/JIBI CTEKJIA

bubnunoreka LIOK

67 Pemenne 3aa4 pa3iuyHbIX THIIOB https://m.edsoo.ru/7f41837c

68 CucremaTtu3zanus 1 0000IIEHNE 3HAHUIN bubmmorexa [IOK
110 Teme "HemeTamer" https://m.edsoo.ru/7f41837c

69 KonTposbHas pabora 1mo Teme Bu6moreka [IOK
"Hemeramie:" https://m.edsoo.ru/7f41837c

20 AHanu3 pe3ybTaToB KOHTPOIBHON bubnmoreka IOK
paboThI, KOPPEKIUS OMINOOK https://m.edso0.ru/7f41837¢c
ITonoxenue Merasuios B [lepuoguyeckon bubmuorexa [IOK

71 CUCTEME XUMUYECKUX DIIEMEHTOB. https://m.edsoo.ru/7f41837c
OCo6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB
Oo6mue ¢puznyecKkue CBOMCTBa METAIIOB. bubnmnorexa [JOK

72 [IpumeHeHne MEeTaIOB B OBITY U https://m.edsoo.ru/7f41837c
TEXHHUKE

73 CmutaBel MeTasuioB. Kopposust Mmetamion bubnuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

bubnunoreka LIOK

74 Perenne 3a1a4 pasan4HbIX THIIOB https://m.edso0.ru/7f41837¢
DJIEKTPOXUMHUYECKUH Psil HANTPSYKSHUI bubmuorexa [IOK

75 MeTauioB. O0Iue criocoOb! MOIydeHUs https://m.eds00.ru/7f41837c
METaJIJIOB
OO61mas xapakTepucTuka MetamioB [A- bubnnoreka [JOK
rpynisl [leproanyeckoit cuctemsl https://m.edso0.ru/7f41837c

76 XUMHYECKUX 3JIeMeHToB. HaTpuii u
KaJIMii: ToJTy4yeHne, Pu3nIecKue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
MIPOCTBIX BEIIECTB U UX COCAMHEHUN
OOm1as xapakTepucTuka MeTayuioB I1A- bubmuorexa [IOK
rpymisl lleproanyeckon cucTeMsl https://m.edsoo.ru/7f41837c

7 XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLUI: TIOJy4YeHue, (pusndeckue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAUHEHUN

-8 YKECTKOCTD BOJBI M CIIOCOOBI &8 ]:::S;/I’/I;T:;(; (])_[r(zllif41837c
yCTpaHeHus S :

29 AJIOMUHWI: TIOTy4eHHe, PUIMIECKHE U E::[?sj?/l//lr(r)f:;{;) (])lrou/1§f418370
XMMHYECKHUE CBOICTBA, IPUMEHEHHE — :
AmdoTepHbIe CBOWCTBA OKCUIA U bubnmnoreka [JOK

80 TUAPOKCHUIA aTIOMUHMS, https://m.edsoo.ru/7f41837c

TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX
IIPUMEHEHHE
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bubnunoreka LIOK

81 Perenne 3aj1a4 pasinyHbIX THIIOB https://m.edsoo.ru/7f41837c
[TpakTuyeckas padora Ne 7. Pemenue Bu6muoteka [JOK

82 AKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/7f41837c
"MeTtaiisl IJ1aBHBIX oarpymnm"
OO01mmas xapakTepucTUKa METaNIOB bubmmoreka [JOK

83 10604HbIX noarpynin (b-rpymmn) https://m.eds00.ru/7f41837¢c
[Teproandeckoii CHCTEMBI XUMUIECKUX
3JIEMEHTOB
dOusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [{OK

84 XpoMa | e€ro COCTMHEHUH, HX https://m.edsoo.ru/7f41837c
MIPUMCHCHUE
Baxxueiime coegMHEHUs MapraHua. bubmuoreka [IOK

85 Ilepmanranar kanus, ero https://m.edsoo.ru/7f41837c
OKHUCIIUTEIbHBIE CBOWCTBA
du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmmoreka IIOK

86 xKenesa u ero coennHenuil. [lomydenue u https://m.edsoo.ru/7f41837c
MIPUMEHEHHE CIUIaBOB XKele3a

87 du3nYecKre U XUMUYECKHE CBOWCTBA E;ISSJ?/I’/I;T:;(; (])_Ir(allif418370
MeH U €€ COeTMHCHUH, UX PUMEHEHHE e '
du3nyecKkre 1 XMMUYECKHe CBOMCTBA but6mmorexa [IOK
IIMHKA ¥ €T0 COSAUHEHHUN, NX https://m.edso0.ru/7f41837c

88 MpUMeHEHHE. | HpOKCOKOMITICKCHI
IUHKA
[TpakTuueckas paborta Ne 8. Pemenne bubnunorexa LIOK

89 AKCIICPUMEHTAIIBHBIX 33724 110 TEME https://m.edsoo.ru/7f41837c

"MeTtasibl TOOOYHBIX TOATPYII"
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bubnunoreka LIOK

920 Perenne 3aj1a4 pasinyHbIX THIIOB https://m.edsoo.ru/7f41837c
O06001IeHNEe U CUCTEMATU3 AL bubnuorexa [{OK

91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe https://m.edsoo.ru/7f41837c
"Meramibt"
KonTposbHas pabora 1mo Teme Bubmuorexa IIOK

92 "Meramm" https://m.edsoo.ru/7f41837c
AHanu3 pe3yJbTaTOB KOHTPOIBHON Bubsmorexa LIOK

93 pPaBOTHI, KOPPEKIIHS OMHBOK https://m.edsoo.ru/7f41837c
Poinb xumum B oOecrieueHHN bubnuoreka [{OK

94 YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA. https://m.edso0.ru/7f41837c
[TonsiTHEe 0 HAYYHBIX METOAAX
HCCIE0BaHUS BEUIECTB
Hay4nble pUHIKIIBI OpraHU3aluu bubmuoteka [IOK

95 XUMHUYECKOTO IPOU3BOICTBA. https://m.edsoo.ru/7f41837c
[IpombleHHbIE CTIOCOOBI MOTYYEHUS
BAKHEWILINX BEUIECTB
XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH bubnmorexa LHOK

96 CPEIIBI M €70 TOCTEICTBHUS https://m.edsoo.ru/7f41837c
XuMHs ¥ 37I0pOBbE YETOBEKA. bubmmorexa [IOK

97 JlekapcTBEHHBIE CPEICTBA https://m.edso0.ru/7f41837c

08 Xumus numy. Pojas XuMuu B bubmmoreka IIOK
oOecIieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/7f41837c

99 Kocmernueckue u napdromepHbie bu6muotexa [JOK

cpeacTta. beiToBas xumMus
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100

101

102

XuMus B CTPOUTENBCTBE. BakHelune
CTPOUTEIILHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

XUMHS B CEILCKOM XO3SICTBE.

OpFaHI/IquKI/Ie U MHUHCPAJIbHBIC
ynoOpeHus

Cucrematusanus 1 00001IIeHIE 3HAHUT
110 TEME

OBIIEE KOJIMYECTBO YACOB 10
I[TPOT'PAMME

102

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe obiectBo «3narenscTBo
«IIpocBemienue»

* Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ OrpaHU4€HHOM OTBETCTBEHHOCTHIO
«JIPODA»; AkumonepHoe odiectBo «M3narensctBo «IIpocBemienue»
Xomuenko W.I'. "COopHUK 33724 U yIPAKHEHUM 110 XUMHH JIJIS1 CpEIHEN
mkojiel", M., HoBas BonHa, 2021 r.

Eropos A.C. u nap. Xumus. [locoOue-peneTuTop asis MOCTYMAIOIMIUX B BY3bl. —
PocroB H//1, u3n-Bo «®ennkcey, 2008.

Kyssmenko H.E. Tectosl o xumun. 8-11 knaccesl: yuednoe nocooue H.E.
Kyspmenko, B.B. Epemun. — Ok3amen, 2010.

Kyspmenko H.E. Hauana xumuun: COBpeMEHHBIN KypC JI MOCTYIAIONIUX B BY3bl
/ H.E. Ky3bpmenko, B.B. Epemun, B.A. [Tonkos. - M.: ®enepaTuBHas
KHUTOTOprosas kommanus, 2008.

JIupuna P.A. Xumus: «Opranudeckas XUuMHs»: dKCIIpecc-peneTuTop. — M.:

Actpens; Bnagumup, 2011.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA



[Toranos B.M., Tatapununk C.H. Opranndeckas xumusi. M.: Xumus, 2007.
Panmenkuit A.M. Xumust. lunaktunuecknii matepuan. 10-11 kmaccer: mocobue st
yuuTenei ooieodpas. yupexxaenuil. — M.: [Ipocsemenue, 2010.

Mengenes FO.H. Xumus. Berynurensnsie ucnbitanus. [loarotoska k EI'D. —
M.: N3narenbcTBO «IK3aMen», 2011.

Epemun B.B. CoopHuK 3a/1a4 U yripaXXHEHUH 10 XMMUU: IIKOJIBHBIN Kypc/ B.B.
Epemun. — M.: OO0 «M3narenbckuii gom «OHuke 21 Bex», 2005.

EI'D-2011. Xumus: TeMatndeckre TPEHUPOBOYHBIE 3aaHus. — DKemo, 201 1.
Eropos A.C. Bce Bupl pacueTHBIX 3aJ1a4 110 XUMHUH JJIsl IOATOTOBKH K EI'D. -
PoctoB u//1: ®enuxc, 2009.

HoBommuckuii .M. Turmsl XuMuueckux 3aa4 u crocoObl ux pemeHus. 8-11 Kir.:
VYueb. mocobue s odmeoodpaszopat. yupesxxaenuii / .M. Hopommnckuii., H.C.
Hopommuckasg. M: OO0 «M3aatenbctBo OHMKCY: «M3maTenscTBo «Mup U
O6pazoBanuey, 20006.

Joopotun /1. FO. Xumus. 30 BapuanToB. TUnoBbie SK3aMEeHAIMOHHBIC BAPUAHTHI

2024 rona. M: HaimonansHoe oOpa3zoBanue. 2023 r.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.alhimik.ru

http://www.hij.ru

http://chemistry-chemists.com/index.html



http://c-books.narod.ru
http://www.drofa-ventana.ru
http://schoolbase.ru/articles/items/ximiya
http://periodictable.ru/

http://webelementes.com
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